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^ABSTRACT : PURPOSE: To produce a water-soluble chitosan salt, having excellent stability for a long 
W period due to water solubility within a neutral region and useful in the field of foods, 

cosmetics, paper, etc., by neutralizing an acidic aqueous solution of chitosan with a 
carbonate. 

CONSTITUTION: An acidic aqueous solution of chitosan (e.g. aqueous solution prepared 
by adding and dissolving formic acid, acetic acid, hydrochloric acid, etc., in chitosan) is 
neutralized with a carbonate (e.g. ammonium carbonate or calcium carbonate) to afford 
the aimed water-soluble chitosan salt at pH 6-8. The above-mentioned chitosan salt is 
preferably freeze-dried into powder, which is then employed as an aqueous solution in 
use. For example, the chitosan salt can be used as a thickening agent or bacteriostatic 
agent by adding to a batter of fries in the field of food, further as a thickening agent or 
humectant in packs as cosmetic and as a brightener for paper surface and paper strength 
enhancer. 
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SPECIFICATION 

1 . Title of the Invention 

Water-soluble chitosan salt and a method for its production 

2. Scope of the Patent Claim 

1 ) A water-soluble chitosan salt which can be dissolved in water at pH from 6 to 
8 which has been obtained by neutralising an acidic aqueous solution of chitosan 
with carbonate. 

2) A method for the production of a water soluble chitosan salt which can be 
dissolved in water at pH from 6 to 8, characterized in that an acidic aqueous 
solution of chitosan is neutralised with carbonate. 

3. Detailed Description of the Invention 

Industrial Field of Application 
The invention concerns a chitosan salt which is water soluble in the neutral 
region, and a method of its production. 

Prior Art 

Chitosan is obtained by subjecting chitin, which is widely distributed in the 
natural world in shells, insects and micro-organisms for example, to alkali hydrolysis. 
It is a basic polysaccharide in which D-Glucosamine is B-1 ,4 bonded. Thus, because 
of its unique chemical structure and properties, it is widely used as a coagulating 
agent for de-watering waste sludge and clearing aqueous solutions and, moreover, 
its use in the fields of foodstuffs, cosmetics and paper, for example, can also be 
anticipated. 

However, chitosan is insoluble in water in the neutral range and so in general 
it is dissolved in water after forming a salt with an organic acid, such as formic acid, 
acetic acid, lactic acid or sulphamic acid for example, or with inorganic acid, such as 
hydrochloric acid or nitric acid for example, or it is dissolved in a dilute aqueous 
solution of such acids. Hence, chitosan is used in a variety of applications in the 
form of an acidic solution of pH from 2 to 5. 

Problems to be Resolved bv the Invention 

However, the fact that the chitosan aqueous solution is acidic creates many 
problems, and the usefulness of chitosan itself cannot be realised satisfactorily and 
the range of applications for the material itself is limited. For example, in the fields of 
foodstuffs, cosmetics and paper the fact that the aqueous solution of chitosan is 
acidic lowers quality and give rise to problems with the manufacturing processes and 
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so its use is limited. Furthermore, an acidic aqueous solution of chitosan gradually 
undergoes hydrolysis on being left to stand for a long period of time, the molecular 
weight falls and there is a further problem in that the viscosity also falls. 

Hence, the development of a chitosan salt which is water soluble in the 
neutral region is desirable for increasing the range of application of chitosan and also 
for increasing stability. 

Problems to be Resolved bv the Invention 

The inventors have carried out various investigations on the basis of the 
situation outlined above with a view to resolving the abovementioned problems and it 
has been discovered that if an alkali such as sodium hydroxide or ammonium 
hydroxide, for example, is added to an acidic aqueous solution of chitosan then 
either a white turbidity is formed or gelling occurs and neutralisation in this way is 
impossible, but that neutralisation is possible if a carbonate is used, and the 
invention is based upon this discovery. 

That is to say, the invention provides water-soluble chitosan which can be 
dissolved in water pH from 6 to 8, obtained by the neutralisation of an acidic aqueous 
solution of chitosan with carbonate, and a method its for the production. 

A water-soluble chitosan salt of this invention is produced by neutralising an 
acidic aqueous solution of chitosan with carbonate. 

An aqueous solution obtained by adding an organic acid, such as formic acid, 
acetic acid, lactic acid or sulphamic acid, or an inorganic acid, such as hydrochloric 
acid or nitric acid, to chitosan and achieving dissolution can be used as the acidic 
aqueous solution of chitosan. 

Examples of the carbonate which is used for neutralisation include ammonium 
carbonate and ammonium bicarbonate; alkali metal carbonates such as sodium 
carbonate, sodium bicarbonate, potassium carbonate and potassium bicarbonate; 
and alkaline earth metal carbonates such as calcium carbonate. These carbonates 
can be used individually, or a combination of two or more types of carbonate can be 
used. 

The neutralisation reaction should be carried out by slowly by adding an 
aqueous solution of the carbonate to an acidic aqueous solution of chitosan. 

The pH of the aqueous solution of a chitosan salt of this invention obtained 
when the addition of the aqueous solution of carbonate had been completed is 
from 6 to 8. 
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With a water-soluble chitosan salt of this invention which has been obtained in 
this way, the abovementioned neutral aqueous solution may be used as it is in the 
fields of foodstuffs and cosmetics, for example, but the aqueous solution is 
preferably freeze dried to form a powder and made into an aqueous solution at the 
time of use. 

Effect of the Invention 

A chitosan salt of this invention is water soluble in the neutral region and so it 
can be used without giving rise to reduced quality or problems with the production 
process even in fields such as foodstuffs, cosmetics and paper where use has been 
limited in the past. For example, in the foodstuffs field the addition of the 
conventional acidic aqueous solution of chitosan to batter for frying purposes was 
impossible since it caused coagulation of the protein, but there is no such problem 
with a chitosan salt of this invention and it can be used in a batter as a thickening 
agent or as a [illegible] agent, for example. Furthermore, in the cosmetics field it 
can be used as a thickener or humectant in a pack agent. Moreover, it can also be 
used as paper surface glossing agent or as a paper reinforcing agent. 

Illustrative Examples 

The invention is described in more detail below by means of illustrative 
examples. 
Example 1 

Fronakku C (chitosan for cosmetic purposes, produced by Sanwa Oil and Fat 
Industries) (60 g) was dispersed in 900 ml of water, 10.8 g of 50% lactic acid were 
added and dissolution was achieved. A acidic aqueous chitosan solution (pH 3.5) 
was obtained. Then 215 ml of 5% sodium bicarbonate aqueous solution was added 
to the solution and a white colloidal solution of pH 7.0 was obtained. 

The white colloidal solution so obtained was freeze-dried and a white powder 
was obtained. A clear aqueous solution was obtained when this powder was 
dissolved in water at a concentration of from 0.5 to 4%. 
Example 2 

Fronakku N (chitosan for coagulating agent purposes, produced by Sanwa Oil 
and Fat Industries) (0.5 g) was dispersed in 100 ml of water, 0.33 g of 90% acetic 
acid was added and an acidic aqueous solution of chitosan (pH 4.4) was obtained. 
Then 33 g of 5% ammonium carbonate aqueous solution were added dropwise to 
the solution and a clear solution of pH 7.0 was obtained. 
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Good floes were obtained when 5 ml of this solution were added to 500 ml of 
active sludge at a concentration of 5,000 ppm, and it was effective as a coagulating 
agent. 
Example 3 

Fronakku P (chitosan for film purposes, produced by Sanwa Oil and Fat 
Industries) (60 g) was dispersed in 900 ml of water, 40 g of concentrated 
hydrochloric acid were added and an acidic aqueous chitosan solution (pH 2.0) was 
obtained. Then 3 g of calcium carbonate powder were added to the solution and 
then 30 ml of 2% ammonium hydroxide were added and a semi-transparent solution 
of pH 6.5 was obtained. 

The solution obtained was coated onto timber and dried and a beautiful 

coated film was formed. 
Example 4 

Fronakku N (1 .5 g) was dispersed in 300 ml of water, 1 .3 g of 90% lactic acid 
was added and an acidic aqueous solution of chitosan (pH 4.4) was obtained. Then 
5% NaHC0 3 aqueous solution was added to the solution and a clear colloidal 
solution of pH 7.0 was obtained. 
Comparative Example 

Fronakku C (60 g) was dispersed in 200 ml of water, 10.8 g of 50% lactic acid 
were added and an acidic aqueous solution of chitosan (pH 4.4) was obtained. Then 
50 ml of 5% NaHC0 3 aqueous solution were added to the solution, after which 47 ml 
of 2% NaOH were added and the pH was set to 7.5, but a white insoluble precipitate 
was produced and a uniform colloidal solution was not obtained. 

The End 

Applicant: Nippon Suisan K.K. 
Agent: Patent Attorney M. Ariga 
Agent: Patent Attorney N. Takano 
Agent: Patent Attorney N. Ono 
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In translating the above text we have noted the following apparent errors/unclear 
passages which we have corrected or amended: 



Page/para/line* 


Comment 




The numerical values in the examples are poorly 
reproduced in the Japanese text and should be read 
with this in mind. 



* This identification refers to the source text. Please note that the first paragraph is taken to be, where relevant, the end portion of a 
paragraph starting on the preceding page. Where the paragraph is stated, the line number relates to the particular paragraph. 
Where no paragraph is stated, the line number refers to the page margin line number. 
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